High-resolution reflection and refraction seismic data were collected in 2004 to investigate, in further detail than allowed by pre-existing low resolution seismic data, the nature of a Bottom Simulating Reflector (BSR) that extends over a broad area of the Fairway Basin, a rifted, continental structure located on the eastern flank of the Lord Howe Rise, to the southwest of New Caledonia. Two main reflectors are documented: the shallower (RN) mimics the seafloor and has a negative polarity while the deeper (RP) does not always mimic the seafloor and has a positive polarity. Using the existing regional seismic lines, we can show that reflector RN can be continuously followed up to DSDP 208 drill hole site. Reflector RP is discontinuous and cannot be traced to DSDP 208. Based on DSDP 208 stratigraphic data, Reflector RN is assigned to the Eocene/Oligocene regional unconformity; reflector RP is interpreted in terms of a diagenetic BSR, likely related to an Opal-A/Opal-CT transition front. Heat flow data collected in 2006 suggest that reflector RP lies too deep to be related to methane hydrates, strengthening our interpretation that RP is of diagenetic origin.
Introduction
Following R/V "Rig Seismic" AGSO Surveys 177 (e.g. Ramsay et al., 1997) and 206 (e.g. ] and [Bernardel, 1999] ), a Bottom Simulating Reflector (BSR) was identified ( The surface seismic acquisition system was set up to acquire high resolution data (Figure 1) . It uses 90 a 3.3 km long streamer composed of 264 live channels, with a12.5m group interval and towed at 3m 91 immersion. The data were sampled at 1ms, and recorded using a SEAL lab. The source was 92 composed of an array of 2 G-I guns and 3 mini G-I, with a total volume of 396 inch 3 . It was 93 operated at a nominal pressure of 140 bars, and immersion was set between 2.0 and 3.0 m in order 94 to increase the high frequency content of the recorded signal, which was centered on 90 Hz. Reflectors RN and RP were further characterized using OBS data. Arrival times were 2D-inverted 140 into velocity profiles using RAYINV software of Zelt and Smith (1992) . In order to pick the arrival 141 times more easily, the seabed on OBS gathers was "flattened" using the re-positioned source and 142 receiver locations and the best-fitting water velocity to calculate a direct arrival time that was 143 subsequently subtracted from the arrival times for this configuration. The relative accuracy of temperature measurements is estimated to be better than 0.01 °C (for each 226 temperature sensor with respect to other sensors) and 5% for conductivity measured on cores. Based on these data, the gas hydrate z-T stability field was calculated using the method described in 247 Allowing for some uncertainty in this value and its distribution with depth, the thermal conductivity 257 was assumed to be constant with depth and ascribed to vary between 1.0 and 1.5 WK -1 m -1 . We have 258 also assumed that: 1) heat transfer in the sediment column is purely conductive; 2) sediment pore 259 water salinity is constant and equal to ~ 34. Table 2 . At all sites, except for MD06-2328, reflector RP lies deeper than what is 263 considered to be an acceptable range for the base of the methane gas hydrate stability zone. Heat 264 flow data alone cannot be considered as a proof per se, as other sources of uncertainties -such as 265 gas composition or depth determination -may occur. If the clathrate gas were made of hydrocarbon 266 gases heavier than methane, the theoretical BSR could lie deeper than expected. Also, errors in 267 depth conversion cannot be ruled out, however the quality of the high resolution data that we use 268 and the availability of velocity determinations based on OBSs ( of the BSR (our RP reflector), mainly: gas or gas hydrate versus diagenetic front. A BSR at the top 275 of a gas hydrate layer has been observed on the Nankai margin, offshore Japan (Nouze et al., 2004) , 276
where coarse sediment layers contain large amounts of gas hydrate (up to 70-80% of the pore 277 space). As illustrated by this example, a significant content of hydrate is necessary to create an 278 impedance contrast strong enough to generate a clear reflector associated with the presence of 279 hydrate, and thus a significant amount of gas is required in the sediment to form this hydrate. The 280 BSR in the Fairway Basin is present extensively (Auzende et al., 2000a) , but there has been so far 281 no evidence of a high content of potentially-hydrate-forming gas (hydrocarbons) in cores taken in 282 the Fairway Basin along ZoNeCo-11 study site (Jean-Luc Charlou, personal communication). 283
Furthermore, should the top of a gas hydrate layer be detected by a BSR, one would expect its 284 bottom to be observed as well, as this is the case in the Nankai margin (e.g. Nouze et al., 2004) . divides the sedimentary layer into a strong reflectivity zone (above) and a low reflectivity zone 327 (below) (Figure 10b ). One will note that this change in reflectivity across the BSR at the Antarctic 328 site shares strong similarities with our own observations on ZoNeCo-11 seismic profiles (Figure  329 10a). Also, as noted by Volpi et al. (2003) , the diagenetic alteration of opal-A to opal-CT causes a 330 dramatic reduction of intra-and interskeletal porosity, resulting in overpressuring in altered 331 sediments and settlement of channelised fluid escape features from these sediments to the seabed. 
